The increased metabolic rate which occurs with the syndrome of malignant hyperthermia suggests that it should be possible to detect increased oxygen consumption before the body temperature rises. In this case, it was observed that a low haemoglobin oxygen saturation preceded the onset of the temperature rise by forty minutes.
CASE REPORT
A fit, healthy 34-year-old man presented with arm and leg fractures following a motor vehicle accident. Apart from a repair of a ventricular septal defect as a child, his past medical history was unremarkable. He was a non-smoker and played competition tennis regularly. His forty-minute anaesthetic on the day of admission for manipulation and plaster Accepted for publication January 23, 1989 of the fractures had been uneventful. The anaesthetic technique on that occasion was thiopentone induction and maintenance with nitrous oxide, oxygen, halothane and spontaneous ventilation.
Review of the case showed the arm fractures to be in unsatisfactory position. He was scheduled for an internal fixation three days later, the operation being estimated to take one and a half hours. The patient had a small lower jaw, and it was anticipated that there was the potential for a difficult intubation.
His fitness was assessed as ASA I.
The anaesthetic chosen was a general anaesthetic technique with intermittent positive pressure ventilation. Initial monitoring included an ECG with the blood pressure taken manually. He received d-tubocurarine 3 mg (to reduce suxamethonium pains), thiopentone 500 mg, and suxamethonium 125 mg to aid intubation with a 9.0 mm endotracheal tube. The intubation was, as anticipated, not easy. The trainee anaesthetist present required two attempts to pass the tube. No trismus was observed. After intubation he was noted to be pale and sweaty. He was ventilated with nitrous oxide (4 l!min), oxygen (2 lImin) and enflurane 1 % using a circle absorber circuit. Five minutes into the anaesthetic a pulse oximeter was attached to monitor the circulation in the contralateral hand. The haemoglobin oxygen saturation (Sa02) reading was 85%. The patient did not appear cyanosed. The position of the endotracheal tube was re-checked by clinical examination and found to be correctly placed. The effect of the suxamethonium began to wear off at seven minutes and relaxation was maintained by d-tubocurarine 35 mg. The Sa02 was 83% and the 'accuracy' of the equipment was checked by placing it on the finger of one of the anaesthetists. (It showed a value of 98%.) The gas flows were adjusted to an FI02 of 0.5 at a flow of 6 lImin, and the enflurane percentage was increased to 2%. The Sa02 rose to 88%. At twenty minutes the patient was still pale and sweaty, the blood pressure was unchanged at 120/80 mmHg and the pulse rate varied between 90 and 100 beats per minute. The continuing sinus tachycardia, sweating and unsatisfactory Sa02 was investigated further. The FI02 was changed to 1.0 at 8 lImin, and the enflurane was increased to 4% to maintain anaesthesia. This resulted in an Sa02 of 93%. A temperature probe applied to the tympanic membrane at this time read 36.6°C. Over the At 40 minutes the temperature had risen to 38.0°C, and the patient was hot to touch. A presumptive diagnosis of malignant hyperthermia was made. The anaesthetic was discontinued, and the surgery was rapidly completed. The patient was hyperventilated with an FI02 of 1.0 from a self-inflating resuscitator bag and separate oxygen source at 15 lImin. At this time it was noted that the soda-lime absorber was unusually hot. Intravenous dantrolene sodium 100 mg was given at 50 minutes. Concurrently, the blood gas results from the specimen ·taken earlier became available: pH 6.87, PaC02 162 mmHg, P02 216 mmHg, Base excess -11 mmolll, Actual bicarbonate 27 mmol/l, Total C02 32 mmol/l. At 55 minutes, surface cooling was established by ice packs in the groins and axillae, in addition to a cooling mattress under the patient. The temperature peaked at 39.3°C at the same time as cooling was established. This was a rise of 2. rc in 20 minutes. . Sodium bicarbonate 100 mmol was administered intravenously at 60 minutes. At 65 minutes the temperature was 37.9°C and at 80 minutes a further 40 mg dantrolene was given. Phenoperidine 2 mg was administered to facilitate continued hyperventilation. At 140 minutes, biochemistry showed a serum potassium of 5.9 mmol/l (normal 3.5-5.0), creatinine 145 mmolll (normal 30-110) and a creatine kinase 1435 ~/I (normal 10-185). The patient was transferred to the Intensive Care Unit for observation, intermittent positive pressure ventilation, and further dantrolene as indicated by the temperature trend and acid-base status. The total dose of dantrolene used was 280 mg.
The patient regained consciousness the next day and was extubated. Further enquiry into his previous history and that of relatives revealed no additional information.
His muscle biopsy tests showed abnormal results on all measurements,l confirming the diagnosis. These were:
Caffeine contracture testinitial contracture to caffeine at 0.5 mmol (normal range greater than 2 mmol) and a caffeine specific concentration of approximately 1.8 mmol of caffeine (normal range greater than 2.5 mmol); KC 1 testa contracture of 2 g to 80 mmol KCl (normal range: nil to less than 0.5 g);
Halothane administrationcontracture of greater than 3 g developing within one minute (normal range: zero to less than 1.0 g after 2 min); Exposure to suxamethonium 10 mgcontracture of 1.0 g (normal: no contracture ).
DISCUSSION
The syndrome of malignant hyperthermia is rare. Few anaesthetists in this country experience more than one or two cases during their professional life. Since the original descriptions by Denborough and others,2,3 anaesthetists have sought simple, costeffective and reliable ways of detecting the biochemical pre-syndrome and the clinical onset of the condition. 4 The interesting features of this case were the uneventful use of general anaesthesia, including halothane three days earlier, and the warning given by the pulse oximeter of the low haemoglobin oxygen saturation in an otherwise healthy patient. The previous anaesthetic had lasted about forty minutes but no depolarising muscle relaxant had been used. Thus, one known triggering agent for malignant hyperthermia was absent, although another known triggering agent, halothane was given.
At the time this event occurred, the standard monitoring in this hospital consisted of measurements of pulse, blood pressure and ECG. Temperature probes and arterial lines were used in major or critical cases. Pulse oximetry was being investigated in an equipment trial. The staff were not familiar with the instrument (Ohmeda Biox 3700) or its reliability. The response to an unexpectedly low reading of Sa02 was to check the gases being delivered, check the position of the endotracheal tube, then attempt to validate the pulse oximeter by placing the probe on the finger of one of the anaesthetists. When a persistently low reading was obtained from the patient who was not obviously cyanosed, there was a diagnostic dilemma. The patient looked unwell and was causing concern. Malignant hyperthermia syndrome was considered as a cause for the persistant desaturation. A major shift of the oxyhaemoglobin saturation curve to the right could account for the desaturation. In this patient, there were three factors moving the curve to the right: hypercarbia, acidosis and, later, hyperthermia.
Despite its advantage as a means of early detection of malignant hyperthermia,S endtidal C02 monitoring has not achieved the popularity of pulse oximetry. This case emphasises the importance of the pulse oximeter in alerting the anaesthetist to early malignant hyperpyrexia.
